The adverse health effects of the halide salt complexes are characterized by sensitization; these compounds are among the most potent sensitizers known. 1, 2 The analytical methods of platinum usually involves in using ICP-MS 3, 4 , ICP-AES 5 , FAAS 6 , GFAAS 7 , spectrophotometric. 8 High performance liquid liquid chromatography (HPLC) is suitable for the determination of trace levels of platinum. However, despite its sensitivity, it is necessary to include a preconcentration step due to the low levels present in water samples. Several methods have been developed for this, including solid-liquid extraction [9] [10] [11] and hollow fiber liquid phase microextraction (HF-LPME). 12 In recent years, several microextraction methods involving amounts of organic solvents have been applied for preconcentration purposes: cloud point extraction 13, 14 , single drop microextraction (SDME) 15, 16 , homogeneous liquidliquid microextraction (HLLME), 17, 18 and dispersive liquid-liquid microextraction (DLLME. [19] [20] [21] The aim of this work is to combine DLLME with HPLC and develop a new procedure for determination of trace platinum in waters. In this method , 1-(2-pyridylazo)-2naphthol (PAN), which forms complexes with more metal ions and has found numerous applications in separation and preconcentration by LLE 22 , HF-LPME 23 , SPE 24 and CPE 25 methods, was selected as chelating reagent. The factors influencing the efficiency of DLLME extraction and HPLC determination were studied. The procedure was successfully applied to determine trace amounts of Pt (IV) in water samples.
MATERIALS AND METHOD

Instrumentation
The HPLC used in this work was Agilent 1200 (Agilent technologies Co., USA) and consisted of UV-Vis photometric detector, a Zorbax Eclipse XDB-C18 column ( 4.6 mm diameter, 150 mm length, 5 µm macropore size and 13 nm mesopore size) from Agilent ( Agilent technologies Co., USA), was used for separation. The mobile phase was methanol -buffer optimized on ( 80: 20 v/v) was delivered by Agilent HPLC pump. The flow rate of the mobile phase was 0.8 mL/min and the UV-Vis photometric detection wavelength was set at 660 nm.
Reagents and samples
Analytical 
General procedure
100 µL of a 1.0 mmol l -1 PAN solution and 1 mL of acetate-acetic acid buffer solution were added to a 10 mL glass tube containin 5 mL of a sample solution of platinum ( 10 ng mL -1 ). To this solution, acetone (600 µL) as a dispersive solvent containing 60 µL carbon tetrachloride as an extraction solvent was rapidly injected into the solution using as syring. A cloudy solution (water/ acetone/carbon tetrachloride) was formed in the extraction vessel. In this step, the platinum-PAN complex in water sample was extracted into the fine droplets of carbon tetrachloride. The mixture was then centrifuged for 5 min at 4000 rpm. After this process, the dispersed fine droplets of carbon tetrachloride were collected in the bottom of the tube (42 µL). Using a chromatographic syringe, 20 µL of this sedimented phase were injected into HPLC.
RESULTS AND DISCUSSION
Optimization method
Parameters and practical considerations affecting the DLLME procedure are as follow.
Effect of pH value
The effect of pH value in aqueous phase on the extraction is examined and showed in Fig. 1 . In the pH range from 3-6, maximum extraction of platinum occurs and the peak area is found to be constant. A acetate-acetic acid duffer of pH 4.70 is employed for the following experiments.
Effect of PAN concentration
PAN was a good chelating agent for platinum extraction. Enough PAN was needed to assure that platinum would be extracted completely. 
Selection of the extraction solvent
The selection of an appropriate solvent is a major factor for DLLME. It should be higher density than water and have extraction capability of the interested compounds and low solubility in water. In this study, chloroform (CHCl 3 ), dichloromethane (CH 2 Cl 2 ), carbon tetrachloride (CCl 4 ), and carbon disulfide (CS 2 ) were selected extraction solvents. A series of sample solutions was extraction by using 1.0 mL methanol involving 100 µL of each extraction solvent. The results illustrated in Fig.3 indicated that maximum extraction occurs by using carbon tetrachloride. Carbon tetrachloride was selected for the further studies.
Selection of the dispersive solvent
In DLLME procedure, the kind of dispersive solvent play important role in enrichment of analytes. Miscibility of a disperser with organic phase and aqueous phase is the most important point for the selection of dispersive solvent. Therefore, methanol, acetone, acetonitrile, and ethanol, which have this ability. Using 1.0 mL of each dispersive solvent containing 100 µL carbon tetrachloride as an extraction solvent. The results were exhibited in Fig. 4 . As can be seen, maximum extraction of platinum occurs by using acetone. Therefore, acetone is selected as a dispersive solvent in the following studies.
Effect of the extraction solvent volume
To examine the effect of the extraction solvent volume, experiments involving different volumes of carbon tetrachloride were done with the same DLLME procedure. The experimental conditions were fixed; 1.0 mL acetone containing different volumes of CCl 4 ( 40, 50, 60, 70, 80, 90 and 100 µL). analyte. As can be seen, the peak areas increased with the increasing volume of extraction solvent from 40 µL to 60 µl. The increase of peak areas were due to the increase of volume of carbon tetrachloride which can dissolve more platinum complex. The peak areas decreased with increasing volume of extraction of 60 µL to 100 µL. This decrease may be due to the dilution effect of increased CCl 4 volumes. Therefor, 60 µL carbon tetrachloride was used.
Effect of dispersive solvent volume
In DLLME procedure, the volume of dispersive solvent is another important factor to be considered. To study the effect of dispersive volume on the extraction efficiency, all experimental conditions were fixed except volume of acetone (0.10, 0.20 ,0.30, 0.40, 0.50, 0.60, 0.70, 0.80 0.90 and 1.0 mL) containing 60 µl CCl 4 ). The results were exhibited in Fig. 6 . When the volume of acetone was small, carbon tetrachloride could not be dispersed completely and cloudy solution could not form. On the other hand, in the high volumes of acetone ( over 600 µl), solubility of platinum complex in water increases, therefore , the extraction efficiency decreased because of distribution coefficient decreasing. A 600 µL volume was chosen as an optimum volume for disperser.
Effect of the extraction time
In this experiment, extraction time was another parameter for DLLME procedure. The effect of extraction time was examined in the range of 2 -20 min while the other experimental conditions remained constant. The results are shown in Fig. 7 . According to the obtained results, extraction efficiency of platinum increased when the extraction time was changed from 2 to 8 min. But after 8 min, the efficiency showed not changing. The optimized extraction time was 8 min.
Effect of the centrifugation time
The centrifugation time was optimized between 1 to 10 min. The results were exhibited in Fig. 8 . According to the obtained results, extraction efficiency of platinum increased when the centrifugation time was changed from 1 to 5 min. But after 5 min, the efficiency showed not changing. A 5 min time was chosen as an optimum centrifugation time.
Effect of Salt
The effect of increasing ionic strength of aqueous phase on the performance of DLLME was investigated by adding NaCl ( 0 -10% w/v) into the sample while the other conditions were kept constant. The results are presented in Fig. 9 . The results showed that salt addition has no considerable effect on the extraction efficiency. Hence the further studies were performed in the absence of salt.
Analytical performance
The analytical performance of DLLME coupled with HPLC for the preconcentration and determination of platinum from environmental samples was systematically investigated under optimized experimental conditions. The calibration curves equations in Table 1 were obtained under the optimized conditions. Linearity was observed over the range 1.0 -100 ng mL -1 ( r 2 =0.997). The linear range (LR) was obtained by generally accept manner in which the lower limit of the LR is LOQ (S/ N=10) and the upper limit is a concentration in which 5% deviation from the linear status is observed. The precision of this method was 0.42% (RSD, n=10) at spiked concentration of 5 ng mL -1 . The detection limit, based on S/N of 3, for platinum was 0.3 ng mL -1 . The enrichment factor of proposed method for platinum was 119-fold.
Effect of coexisting ions
The one of the main problem in the determination of the heavy metal ions is interference from matrix components. Therefore, a series of experiments have been designed using a standard solution of 10 ng mL -1 platinum under the above 
Analysis of real water samples
The method was applied on tap water and waste water for the trace determination of platinum (IV). The results were given in table 3.
CONCLUSIONS
The present work has demonstrated that DLLME may be utilized for the extraction of platinum from water sample. DLLME coupled with HPLC was successfully applied to the determination of platinum (IV) in water sample. In comparison with other microextraction methods and acoording to the obtained results, this extraction technique requires very little aqueous sample solution, organic solvent. In addition to above mentioned advantages of DLLME, it does not require special approaches and so it is very simple, rapid, and easy to use.
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